Abstract. The result of this research is to determine the ratio of the combination of cow manure and bagasse (F/I) to the volume of biogas production, chemical pretreatment effect of raw material bagasse on biogas production volume and the effect of co-digester on biogas production. The results showed a decrease in total solid occurs when the increase of 2%, 5% to 10%, and this contributes to decreasing the production of biogas. Chemical pretreatment influences on the production of biogas through pretreatment with 2% NaOH solution with surface morphology bagasse seen with SEM image and its chemical structure changes with FTIR instrument. The highest biogas yield of 51.04 L/Kg substrate was obtained from a combination bagasse treated with 2% NaOH solution for 24 hours and as much as 20% cow's rumen.
Introduction
Utilization of non-renewable energy in excess can cause problems of energy crisis [50] . The use of energy sources such as fuel derived from fossil raw materials is a fuel that is not easily recyclable and requires a long process to produce the fuel. Therefore, there are the needs for new alternative energy sources that can be updated [48] . One of the energy technologies that comply with these requirements is biogas technology [16, 40] .
Production of biogas from waste and organic residue with various types of anaerobic digesters method has been widely studied, both experimental and theoretical, for six decades [32] .This material raw biogas can be obtained from lignocellulosic biomass and a wide range of organic wastes there are animal waste, industrial waste water and municipal solid wastes [5, 47] . Availability of lignocellulose raw materials are abundant in the world make lignocellulose into raw materials most in demand for biofuel production [46] .
Biogas production has been carried out by several researchers. Biogas obtained by performing a combination of water hyacinth and sheep dung. A ratio of 4 : 12.01 : 83.90 between the hyacinth : sheep dung : water produces biogas production as much as 0.36 l / g [37, 52] , in his journal did a combination of grass Pakchong with chicken manure at a ratio of 50 : 50 % produce methane 0.27 ± 0.01 L/Kg VS. Oleszek [36] comparing the production of biogas from weeds and grass varieties of walnuts. The study resulted in that canary grass produces more biogas for 406 N.dm 3 /kg VS than 120 varieties of wild grass N.dm 3 /Kg VS).
Bagasse is a lignocellulosic waste from sugar mills and agricultural processing [33] . Bagasse, like other lignocellulosic materials, has three main components: cellulose, hemicellulose and lignin [41] . Lignocellulose is composed of cellulose, hemicellulose and lignin [58] . Cellulose and hemicellulose has a long chain of sugar monomers and can be converted into bioenergy through pretreatment and hydrolysis [38] . Bagasse has a main constituent named xylose. Xylose (C 5 H 10 O 5 ) is a monosaccharide that is generated from the hydrolysis of hemicellulose in the form of xylan. Xylose also known as wood sugar as it contained in the timber -rich hemicellulose [17] .
Pretreatment can increase the total yield of methane [24] . Pretreatment component initial pretreatment of biomass used as a first step to hydrolysis. This stage, complex organic molecules are broken down until get smaller components such as simple sugars, amino acids, and fatty acids. Most of the studies, conducted using alkali and acid pretreatment. Alkali used as NaOH applied to biomass pretreatment process. This makes the components of lignocellulose undergo solvation and saponification reaction components made of porous lignocellulose into the entrance of the enzyme [26] . Using acid pretreatment is also carried by [55] , to break down lignocellulose component in water hyacinth.
The reform process anaerobic organic matter to biogas formation is influenced by two factors, namely, biotic and abiotic. Biotic factor such as microorganisms. Abiotic factors include: the substrate, the water content of the material/substrate, the ratio of C/N and P in the material / substrate, temperature, aeration, presence of toxic (poisonous elements), pH and stirring. So that the raw material (substrate) with a high C/N ratio (lignocellulose) compared with low C/N ratio (cow dung) gives the average composition corresponding input ratio desired levels [42] . Then, the condition of the anaerobic digestion process is maintained in equilibrium and dynamic conditions [39] Anaerobic co-digestion process becomes an important solution. To obtain a good digestion process needs to do a combination of the co-digestion. Co-digestion which combine with agricultural waste, animal dung to obtain the high biogas production and to achieve a C/N ratio ideal [52] . C/N ratio is 20-30 base that allows the process of digestion and biogas production is high. If the C/N ratio is high (60) biogas production will be small. Meanwhile, C/N ratio is low (10) also experienced a slow process [1] .
Materials and methods

Raw material and inoculum
Bagasse as raw material obtained from sugar factory in Central Java Jatibarang Brebes. It dried for a week, then milled and sieved to the size of 0.85 mm (22 mesh) [2] . Inoculum used was the rumen of cows and cow dung obtained in slaughterhouses Jatibarang, Brebes in Central Java.
Batch Anaerobic Digestion
This study uses a batch digester 5 Liter with a working volume 2 Liter. Biomass raw material for laboratoryscale experiments are bagasse (AT). Characteristics % TS (total solids), % VS (volatile solids) from a variety of biomass used are shown in Table 1 . with the addition of 2% NaOH solution then do the treatment for 24 hours and 48 hours besides sugarcane bagasse there is no treatment. Juntarasiri et al [26] reported, the addition of NaHCO 3 is used to get neutral pH of the raw material before process. Table 1 shows the baseline characteristics of each sample. Raw materials and cow manure is fed to the digester with each variation of the ratio F/I 2, 5, 10% (base TS) to form slurry. Water added to the volume of work. Experiments were performed at room temperature.
Digester was closed with a rubber stopper and one end of the hose was inserted inside each digester. Measuring cup was placed on the stand and clamp to measure the volume of biogas by water -displacement methods [4] . Biogas volumes were measured 2-3 days during 84 days trial of anaerobic co-digestion process.
Analytical methods
Biogas volume is measured by water displacement method. TS and VS concentration was measured using a standard method [4] . While the pH was measured using a pH stick by dissolving 5 g of sample into 50 mL of water. Cellulose and lignin content of the bagasse is determined by the Chesson method. Biogas composition were analyzed using Gas Chromatography.
Results and discussion
Effect of chemical pretreatment of the volume of biogas
Pretreatment before anaerobic digestion process has proven to be one simple and effective method to increase the biodegradability and biogas yield from lignocellulose materials [23] . Figure 1 shows the surface bagasse as seen in SEM image. Bagasse is undergoing treatment with NaOH 2% by immersing bagasse for 24 and 48 hours. The structure of the surface morphology bagasse more open as shown in the sample B1 and C1 which each experienced a magnification of 500x, addition of alkali can make swell lignocellulose components [30, 34] . Treatment with 2% NaOH solution on the bagasse components, such as lignin and hemicellulose will dissolve leaving a smooth surface along with the fiber [26] . This shows that most of the carbohydrate components such as lignin, hemicellulose, which is the skin surface has been dissolved by NaOH solution, so few will react with cellulose [51] . Natrium hydroxide also serves to change the structure of the composition of pure bagasse [22] . FTIR spectra (Figure 2) shows that a change in the concentration of hydroxyl functional groups of each bond is on bagasse. This indicates that the OH bond existed at the bagasse react with Na ion this case proved the value of the absorbance spectra B and C are reduced. FTIR spectra comparison indicated there was a picture where the sample A at figure 2. Bagasse without treatment and bagasse with treatment for 24 hours and 48 hours with sample B and C treated by NaOH 2%. . Visible spectra are at wavelengths of more than 1200 cm-1 [49] . Structural differences have given evident with the addition of alkali (NaOH) as a treatment. The spectra are shown in the display wavelengths 3400-3500 cm-1. It shows the culmination (reduction) of the -OH functional groups. Peak around 2920 cm-1 appears there stretching of CH. Peak seen appear on down at the wavelength of 1049/cm. Bagasse spectra at 2920/cm (Figure 2. (A) ) are stretching from CH 2 and down at a wavelength of 2901/cm (Figure 2. (B) ) and 2851/cm (Figure 2. (C) ) after a delignification process [33] .
Biogas volume data is presented as a daily and cumulative biogas yield during the 84-days trial, as shown in Figure 3 . Figure 3. (a) shows the volume of biogas daily on TS content of 2% and 20% cow's rumen co-digester with P1 is made of bagasse biogas without going through the treatment process, P4 bagasse with 24 hours of immersion treatment using NaOH 2% [26] and P7 is bagasse before being fed into the reactor treatment performed by soaking for 48 hours using a 2% NaOH.
Biogas started to be measured on the second day in a row and its volume was measured every other day. Measurement of the second day to day to twenty volumes of biogas continues to rise and gain first peak with P1 on day 16 amounted to 1.678 L/Kg Substrate, P4 amounted to 6.298 L / Kg Substrate on day 50, while P7 reached its peak the highest biogas volume on day 56 with a volume of 5.825 L / Kg Substrate. Figure 4. (a) it appears that no treatment effect in the acquisition of the volume of biogas.
Experiment P1 is a combination bagasse coupled with rumen as a maid in the process of digestion is seen that the highest volume at day 16 was as described González [19] . This period is the period of a single substrate. Peaks occur because the day 10 to 20 a period of single substrate. More digestible substrate will produce in advance compared to the substrate is more difficult to degrade. Rumen is a substrate that is easier to digest. Rumen bacteria contains ruminant [11] . Which is able to degrade cellulose in biomass materials. In addition to the treatment process is also a delignification process, a number of lignin will be dissolved.
This process is a process of saponification of the intermolecular ester bond that surrounds xylan, Hemicellulose and other components, like lignin and hemicellulose more. Delignification processes causing damage to the structure of lignin and release carbohydrate compound [51] . 
Influence of total solid content ( TS)
This study will show the content of TS which affects the production of biogas. Variations of total solid used is 2%, 5% and 10%. Yield of biogas is presented in the form of biogas and volume of data accumulated by the cumulative length of time during the 84 -day trial (Figure 4. ).
Experiment P1, P2 and P3 are each using TS 2%, 5%, and 10% and using a cow rumen inoculum as much as 20% of the working volume of two liters. Experiment P1, P2 and P3 biogas yield is calculated on the second day as on the first day no biogas is produced. Biogas yields continue to rise from the start to the second day up to nine reached the top first and then the volume continues to fall until day 35. Yield biogas and then rise again until day 40 to day 56 reached the top of the second and achieved a higher volume than the first peak. Experiment P1 and P3 have a similar pattern in the biogas yield accumulation. P2 has a graph which charts more gentle than the graph P1 and P3. The highest volume of biogas obtained in P2 on day 44 with a volume of 1.45 L / Kg Substrate, P1 on day 46 with a volume of 1.68 L / Kg Substrate and P3 on day 56 with a volume of 0.68 L / Kg Substrate. Accumulated biogas yield obtained at P1 reaches 31.78 L/Kg substrate, P2 as much as 18.89 L/Kg Substrate, and P3 as many 13.10 L/Kg Substrate. P1 experiments using bagasse as much as 2 % TS and use co-digester rumen viewed from the observation experiment P1 is the highest compared with P2 and P3. Figure 4 .shows the production of biogas P1 , P2 to P3 tends to decrease with increase in the content of total solids (TS). With the condition that the higher the total solid of reducing the amount of substrate on anaerobic co-digestion system, so that components with high substrate will easily degradable organic components [ 25] . Results of this research together with research conducted by [26] with the lowest cumulative biogas yield is obtained at a high TS content during the process of digestion of sewage sludge. Statistical analysis also showed the content of TS has a significant affect the biogas production [15] .
The content of TS is too high causing the speed of production of organic acids in the early stages faster than the speed of digestion of acid consumption by methanogenic bacteria [25] This of course causes the activity of methanogenic bacteria is inhibited and decreases the production of biogas [31] .
The content is too high TS can also occur in the inhibition process of hydrolysis process because of the low pH [31] . Microbial activity with the raw materials to be difficult because of the limited space resulted in mass transfer process is inhibited. The products of hydrolysis phase collected on the surface of the substrate and ultimately inhibits the absorption of hydrolytic enzymes. Mass transfer is limited to make the number of products available for microbial acidogenic hydrolysis slightly so will reduce product on acidogenesis processes which will be converted into biogas [43] .
Conclusions
Biogas production on bagasse with treatment processes better than the production of biogas in the bagasse without treatment. Biogas production on bagasse best on the total solid 2% compared to the total solid higher 5% and 10%. The most optimum biogas production contained in the bagasse treated with NaOH 2% for 24 hours and the cow rumen co-digester with maximum biogas production rate of 6.3 L/kg .day and total production of biogas of 51.04 L/kg.
